The chain structure of a tetranuclear zinc(II) cluster [Zn 4 Q 6 (Ox)] 0.5n ([Zn 4 (C 9 H 6 NO) 6 (C 2 O 4 )] 0.5n ) (1) (Q = 8-hydroxyquinoline anion, Ox = oxalate dianion) was determined by X-ray crystallography and characterized by elemental analysis, IR spectroscopy and thermal analysis. It crystallizes in the monoclinic system, space group P2 1 /n (No. 14), with the lattice parameters a = = 13.2222 ( 
INTRODUCTION
The rapid development of supramolecular chemistry and metal-organic coordination polymer research via crystal engineering have produced many new polymers with unique, well-defined structures, 1,2 which are of great interest for potential applications in catalysis, 3 adsorption, 4 ion-exchange, 5 sensor technology, 6 optoelectronics, 7 and nanowires. 8 These metal-organic network structures depend on the judicious selection of metal centers and organic ligands that may afford the desirable covalent bonds, hydrogen-bonding linkages, or π-π interactions for the construction of new supramolecules or polymers. 8-Hydroxy-quinoline is a well-known molecule which due to its metal-complexation ability is frequently used for analysis or metal precipitation. 9 To date, in the research field of organic luminescent materials, many molecules, such as metal based quinoline derivatives, have shown promising results as strong contenders for future display technology. 10 Extensive work has been performed on tris-(8-hydroxyquinoline) aluminum (AlQ 3 ) and ZnQ 2 due to their properties, such as excellent flexibility, high photoconductivity and high life time of devices. 11 Zinc(II), as a d 10 ion, has been used as the metal center in building coordination polymers in the search for non-linear optical materials. 12 Zinc(II) complexes also show luminescence, which is typically red shifted compared to the corresponding Al(III) compounds. 13 In supramolecular chemistry, 8-hydroxyquinoline derivatives can be used for the formation of hydrogen bonded networks 14, 15 as well as of supramolecular aggregates. 16 In coordination chemistry, simple 8-hydroxyquinolines coordinated with zinc(II) ions are very versatile and they can form 2:1 and 3:1 complexes. 16, 17 To further research zinc(II) complexes, in the presented study, an oxalate bridged, ternary tetranuclear 8-hydroxyquinoline zinc(II) coordination polymer 1 was obtained.
EXPERIMENTAL

Synthesis
All reagents employed were of analytical grade. Zn(OAc) 2 ·H 2 O (0.235 g, 1 mmol), 8-hydroxyquinoline (0.146 g, 1 mmol) and oxalic acid (0.050 g, 0.5 mmol) in water (17 ml) were mixed with stirring. The pH was adjusted to 8.0, then the mixture was sealed in a 25 ml stainless steel reactor equipped with a Teflon liner and heated at 170 °C for 96 h whereby dark yellow crystals of the title polymer were obtained (yield 27 %, based on Zn). Upon cooling, the C H N contents were determined by elemental analysis: Calcd. for C 28 
Crystal structure determination and physical measurements
A yellow block crystal with dimensions of 0.25 mm×0.20 mm×0.17 mm was chosen for X-ray diffraction analysis. Crystal structure measurement for polymer 1 was performed on a Bruker Smart Apex II CCD diffractometer using the ω scan technique with MoKα radiation (λ = 0.71073 Å) at room temperature (293(2) K). Absorption corrections were applied using the multi-scan technique 18 (the crystal data and refinement relative parameters are listed in Table I ). A total of 19891 reflections were obtained in the range of 2.20 ≤ θ ≤ 26.00°, of which 4654 were independent (R int = 0.0831) and 2777 observed reflections with I > 2σ(I) were employed for the structure determination and refinement. The structure was solved by the direct method and refined with full-matrix least-squares techniques using the SHELXTL program 19 within WINGX. 20 All non-hydrogen atoms were refined anisotropically with the final R 1 = 0.0943, ωR 2 
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The FT-IR spectrum was recorded from KBr pellets in range 4000-400 cm -1 on a Perkin-Elmer 240C spectrometer. Thermogravimetric analysis was performed using a Perkin-Elmer TG-7 analyzer in nitrogen. 
IR spectra
In the IR spectrum, polymer 1 exhibited absorption at 1103 cm -1 (m), corresponding to the presence of quinoline C-O bonds. The C-H stretching mode for the phenyl ring was relatively weak and was observed at about 3052 cm -1 . The peaks at 1640 cm -1 (s) are attributed to ν C=N stretching, 21 and the peak at 1455 cm -1 is assigned to ν s (-C=N-C=C-). 22 The peaks at 1619 (s) and 1512 cm -1 (s) are assigned to C=C stretching vibrations of the aryl rings and the peak at 755 cm -1 is attributed to the ν C-H of aryl rings. The strong carboxylic acid peak at 1726cm -1 (s) diminished and two peaks developed at 1674 (s) and 1642cm -1 (sh) 532 WANG et al. assigned to the asymmetric stretching of carboxyl (CO 2 ) and another two peaks at 1352 (w) and 1304cm -1 (m) can be regarded to the symmetric stretching of carboxyl (CO 2 ), while the peak at 1033cm -1 (m) can be considered as the stretching of carboxyl (CO). The peak at 807cm -1 (m) can be assigned to the stretching of the δ band of carboxyl CO 2 .
Thermal analysis
The TG curve of the title polymer [Zn 4 Q 6 (Ox)] 0.5n showed two weight loss steps peaking at 375 and 446 °C. Based on the weight changes, the first weight loss process may be related to the loss of one Ox (found 6.4 %; calcd. 7.2 %); the second weight loss event corresponds to the loss of six Qs (found 69.3 %; calcd. 71.1 %). After 560 °C, basically no loss weight occurred while the residual weight of 24.3 % suggests that the residue may be ZnO (calcd. 26.8 %).
Crystal structure of [Zn 4 Q 6 (Ox)] 0.5n )(1)
The structure of the title polymer (1) ([Zn 4 Q 6 (Ox)] 0.5n ) is illustrated in Scheme 1 and Fig. 1 . The crystal structure consists of tetranuclear dimeric clusters. The centre of inversion is located at the middle of the tetranuclear cluster. There are two crystallographically independent zinc center sites (Zn1 and Zn2) within half of one cluster. The two zinc centers have the same coordination geometry (each zinc center is coordinated by six atoms and is located at the centre of an octahedron). metry operation 2-x, -y, -z) and N1 occupy the axial sites. Three Qs and one Ox are involved in coordination with Zn2. Zn2 is coordinated with five O atoms (two from oxalate and three from 8-hydroxyquinoline anions) and one N atom. The O2 i , O3, O4 and O5 ii (ii stands for the symmetry operation 2-x, 1-y, -z) are located at the equatorial positions, while O1 and N3 occupy the axial sites. The phenolic oxygen atoms O1 and O2 are two-center μ 2 -type oxygen atoms; O1 connects Zn1 and Zn2 and O2 connects Zn1 and Zn2 i . The phenolic oxygen O3 and its symmetry equivalent O3 i are two three-center μ 3 -type oxygen atoms; O3 connects Zn1, Zn2 and Zn1 i and O3 i connects the Zn1 i , Zn2 i and Zn1 atoms. The Zn-N distances range between 2.086 and 2.139 Å, which is consistent with reported Zn-N distances, from 2.003 23 to 2.144. 24 The Zn-O phenolic distances range from 2.054 to 2.219 Å (Table II) , and are similar to those reported in the literature (from 2.063-2.220 Å). 24, 25 The O4 Ox and O5 ii Ox are two doubly bridging O atoms coordinated to the Zn2 center; the Zn2-O Ox distances are 2.211(3) (O4 Ox -Zn2), and 2.057(3) Å (O5 ii -Zn2). The average Zn-O distance is 2.120(5) Å, which is slightly longer than the normal Zn-O distance 2.070 Å. 25 The dihedral angles between the Q rings are 18.88° (ring containing N1 and ring containing N3), 64.62° (ring containing N2 and ring containing N3) and 81.49° (ring containing N1 and ring containing N2). The Zn-Zn distances are 3.324 (Zn1···Zn2), 3.278 (Zn1 i ···Zn2), and 3.264 Å (Zn1 i ···Zn1). These three distances are consistent with the Zn···Zn distances of the related multinuclear 8-hyd-
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roxyquinoline Zn(II) clusters (from 3.232 to 3.303 Å (tetranuclear 26a,26b ); 3.397 Å (trinuclear 26c ); 3.240 and 3.496 Å (binuclear 26d,26e )). These distances are longer than the sum of covalent radii of two Zn (2.44 Å, 1.22 Å×2), 27 but clearly shorter than the sum of the van der Waals radii of two Zn (4.20 Å, 2.10 Å×2). 28 These data reveal that there are the metal-metal interactions in the tetranuclear Zn centers in each cluster of the polymer 1. The oxalate dianion exhibits the bisbidentate coordination mode bridging two Zn2 atoms, i.e., it chelates two symmetry-related Zn2 atoms. The Ox ligand acts as a spacer between adjacent two tetranuclear clusters, thus linking the clusters into a one-dimensional chain (Fig.  2 ). In the crystal lattice, the centroid-to-centroid distances to about 4 Å between the aryl-rings and their equivalent symmetry molecules at 2-x, -y, -z are listed in Table II . The data given in Table II (Table II) . It is obvious that in solid state, all these molecular interactions contribute to the stabilization of the supramolecular structure 1. A catenarian oxalate-bridged ternary tetranuclear 8-hydroxyquinoline zinc(II) coordination polymer of slightly distorted octahedral geometric configuration was obtained in the reaction of Zn(OAc) 2 ·H 2 O with 8-hydroxyquinoline and oxalic acid. The coordination geometry and the intermolecular interactions (π--stacking interactions, C-H···π interactions and non-classic hydrogen bonds) were investigated. Elemental analysis, TG analysis and FT-IR spectroscopy were also employed to characterize the title coordination polymer in detail. 
